SUMMARY Thirty one (78%) of 40 consecutive patients (aged 13-79, mean 44 years) with infective endocarditis had congestive heart failure at presentation. Twenty six (65%) had had rheumatic heart disease and 17 (43%) patients had prosthetic valves. Eight (20%) patients had undergone dental procedures within three months of presentation. Blood cultures were positive in only 22 (55 %) of the patients. In nine (41 %) of them streptococci of the viridans group were isolated and in seven (32%) patients endocarditis was due to Staphylococcus aureus. Eight patients had Q fever endocarditis. Sixteen patients required operation because of haemodynamic deterioration while they were in hospital; 11 patients had native valves and five had prosthetic valves. Seven had emergency operations and were pyrexial at that time. Four of the seven died in hospital. Of the 12 who were alive and well after surgery only two required further surgery two and three years after the initial operation.
SUMMARY Thirty one (78%) of 40 consecutive patients (aged , mean 44 years) with infective endocarditis had congestive heart failure at presentation. Twenty six (65%) had had rheumatic heart disease and 17 (43%) patients had prosthetic valves. Eight (20%) patients had undergone dental procedures within three months of presentation. Blood cultures were positive in only 22 (55 %) of the patients. In nine (41 %) of them streptococci of the viridans group were isolated and in seven (32%) patients endocarditis was due to Staphylococcus aureus. Eight patients had Q fever endocarditis. Sixteen patients required operation because of haemodynamic deterioration while they were in hospital; 11 patients had native valves and five had prosthetic valves. Seven had emergency operations and were pyrexial at that time. Four of the seven died in hospital. Of the 12 who were alive and well after surgery only two required further surgery two and three years after the initial operation.
Twelve (30%) of the 40 patients died in hospital; in 10 death was mainly due to left ventricular failure or congestive heart failure. All patients died who had renal failure (four cases), myocardial infarction (two cases), complete heart block (one case), or ventricular fibrillation (two cases) before operation. Six (33%) of the 18 patients with culture negative endocarditis died. Two of the four patients seen and treated more than 12 weeks after the onset of symptoms died, as did three of the five patients with prosthetic valves who required surgery while in hospital. Three patients with neurological complications survived and only two (29%) of the seven patients with blood cultures that were positive for Staphylococcus aureus died.
Of these 40 high risk patients optimal antibiotic treatment and early surgery for haemodynamic difficulty ensured that 28 (70%) were discharged from hospital alive and well.
There are no accurate figures for the incidence of infective endocarditis in the United Kingdom, but it has been estimated that there are currently [40] [41] [42] [43] [44] [45] [46] [47] [48] [49] [50] cases per 1 194 ration (heart failure). Eleven had native valve lesions and five had prosthetic valve endocarditis. Seven of the 16 patients had emergency surgery and were pyrexial at that time. Four of the seven patients who had emergency operation died in hospital (Table 1) . Only two of the 12 patients who were alive and well on discharge after operation required further operation. One patient required re-suturing of the mitral valve three years later because of a paravalvar leak, together with a saphenous vein graft to the left anterior descending coronary artery, and the other had re-operation two years later when a clotted mitral Bjork-Shiley valve was replaced with a St Jude's prosthesis.
Fifteen patients who had congestive heart failure at admission did not have operation. Six of these died in hospital (Table 1 ). In two patients operation was contraindicated because they had poor left ventricular function, two had advanced renal failure and congestive heart failure, one patient refused surgery, and in one patient the tricuspid valve jammed suddenly and death followed rapidly despite attempted resuscitation (Table 1 ). In the remaining nine patients atrial fibrillation complicated congestive heart failure. Digoxin and diuretic treatment produced a dramatic response and all these patients were out of heart failure and alive and well on discharge.
Twelve (30%) patients (seven male, five female) died in hospital ( Table 1) . Seven of them were > 50 years old, and all deaths took place between five and 117 days of admission (mean 32 days). Half the deaths occurred in patients with prosthetic valves. Six patients had endocarditis affecting the aortic valve alone, in four it affected at least two valves, and in two patients the mitral valve only was involved. In 10 patients death was mainly the result of left ventricular or congestive heart failure. Six of the 12 patients who died were culture negative (Table 1) .
Six (35%) of the 17 patients with an aortic valve lesion associated with endocarditis died, two (22%) of the nine with a mitral valve lesion died, and two (18%) of the 11 patients with aortic and mitral lesions died. Both patients with a mitral and tricuspid or mitral, tricuspid, and aortic lesion died. The remaining patient, who had a ventricular septal defect alone, survived. Two (29%) of the seven patients in whom Staph aureus was identified as the causative organism from blood cultures died. Six (33%) of the 18 patients with culture negative endocarditis died. However, half the patients in whom no organisms (other than those causing Q fever) were cultured died.
Both patients with myocardial infarction, one with complete heart block, four patients who developed renal failure, and two patients who developed ventricular fibrillation before operation all died in Varma, McCluskey, Khan, Cleland, O'Kane, Adgey hospital. Three of the five patients with prosthetic valves who required operation because of haemodynamic deterioration during hospital stay died. Two of the four patients seen and treated more than 12 weeks from the onset of symptoms died. Both of the patients with central nervous system abnormalities at presentation survived, as did the one in whom a transient left hemiparesis developed.
Twenty eight patients were out of congestive heart failure and alive and well on discharge from hospital.
Discussion
In the days before antibiotic treatment infective endocarditis was always fatal. Nowadays the overall mortality is reported to be approximately 30%. Nevertheless, in a recent study only 14% of 541 patients with infective endocarditis died while in hospital.6 This further fall in mortality is undoubtedly related to the use of early appropriate bactericidal/ rickettsicidal agents and also to early cardiac valve replacement.
Despite systemic antibiotic treatment and early valve replacement the prognosis in patients with infective endocarditis remains poor, particularly for those with congestive heart failure which is now the major cause of death. In a recent review of 253 patients with infective endocarditis of native valves, low cardiac output or severe heart failure developed in 82 patients and in hospital mortality was 57%.7 In the same series severe preoperative heart failure was present in 58 patients who had an in hospital mortality of 41%. Furthermore, mortality was 62% in patients when haemodynamic deterioration occurred in the 24 hours preceding valve replacement. The severity of the heart failure and the time between deterioration of the haemodynamic status and operation are probably the most important determinants of outcome. Twelve (30%) patients died in this series in which 31 of the 40 patients were clinically in congestive heart failure at presentation and in which 16 patients required operation during the acute phase because of haemodynamic deterioration.
It is widely accepted that there is a higher mortality among patients with coronary emboli, arrhythmias, and conduction disturbances associated with infective endocarditis. The respective mortality rates in one study were 60%, 49%, and 50%.7 Also those with atrioventricular block, neurological complications, renal insufficiency, and those with Staph aureus endocarditis have been reported to have a significantly higher mortality.68 In this series all patients with probable coronary emboli giving rise to myocardial infarction (two cases), with complete heart block (one case), with renal failure (four cases), Heart failure associated with infective endocarditis and with ventricular fibrillation before operation (two cases) died. All three patients with neurological complications survived, however, and only two (29%) of the seven patients who had Staph aureus endocarditis, as identified by blood cultures, died.
In our study the aortic valve was the most common single site of infection (42%). This has been found by other workers. 6 In medically treated patients mortality was thought to be higher in those with infective endocarditis on the aortic valve. When valve replacement is undertaken at an opportune time, however, there is no significant difference in mortality rate between those with endocarditis of the aortic or mitral valves. In this series the mortality rate for those with infective endocarditis associated with an aortic valve lesion was 35%, for those with a mitral lesion it was 22%, and for those with aortic and mitral lesion it was 18%.
The average age of patients in this series was 44 years; the oldest patient was aged 79 years at diagnosis ( Figure) . An increasing incidence in the older age groups has been noted in other series, and it has been suggested that the most important factor appears to be the decreasing incidence of rheumatic heart disease and the increased longevity of the population.69 l
The ratio of males to females was 2-3:1 in this series. Others have reported a high incidence among males.6 1012 This increase in men is not related to the aetiology of the disease. It has been reported to be partly due to the decreasing incidence of rheumatic valvar disease, which tended to be higher in women than men, and also to the high incidence of congenital aortic valve disease, which is more common in males. Male predominance increased as infective endocarditis became a disease of older patients.12 In our series 26 (65%) of the 40 had had previous rheumatic heart disease and 17 had prosthetic valves. McNeill et al found that rheumatic heart disease accounted fo)r 75% of their patients with pre-existing heart disease,"3 whereas Schnurr et al noted rheumatic heart disease to be a predisposing factor in <25% of their cases.14 The risk of endocarditis in an individual with valvar heart disease after particular procedures or 195 illnesses is unknown. It may depend on the age of the person, the type of valve lesion, and the type and pathogenicity of the causal organism. In our series 20% of our patients had had recent dental procedures, which are known to cause bacteraemia. There is a considerable variation in the reported incidence of dental procedures before infective endocarditis.5 Bayliss et al reported that 13-7% of their cases of infective endocarditis had had dental procedures within three months of the onset of their illness.5 All our patients with Q fever endocarditis had been in contact with animal or cattle products. In none of our patients was drug addiction a factor in the pathogenesis of endocarditis, no patients were receiving immunosuppressive drugs, and none had had infective endocarditis before.
The symptoms and signs of infective endocarditis were described by Horder in a series of 150 cases in 1909; they have remained relatively unchanged despite the availability of antibiotics. 5 Fever is the most common sign. The rise in temperature may be minimal or absent, however, especially if the patient has received antibiotics that eradicate the bacteraemia but not the disease. All our patients had pyrexia. Other signs or symptoms in our patients were similar to those noted by other workers, though their frequency varied considerably. Splenomegaly has long been considered to be an important diagnostic feature of this disease, but a greater number of our patients had hepatomegaly. This was probably due to the high incidence of congestive heart failure. Lerner 
